$45% 522 W €0 ERBEY D EAH Vol.45 No.22
2017 411 H 16 [ Power System Protection and Control Nov. 16, 2017

DOI: 10.7667/PSPC161884

S PR AE R TR ML L RO B S AR A B 1 5

%o AT, £ la, A &R

(KX KFaARTAFIR, #Hb KX 430072)

WE: AR IR T, M FOCIRETE A ATTRE i W TE A0k, fERER
GEVA L e SR B AR T R . LOGIR K T g B B Ko BB H bR, [R5 BT AR e (T A, IR
DIFPH . SRR . RERERGETIR TR RRONMA R DL OGAR ) SR BRI AU D 1% B A it RE AN
it SR W S R S AR AN RS, AN R RE R GOt SR . A RERERERZT. ARG RO .
(]IS 2% RS il HE AR GEAN T RO 4 Ffeii s, Sk 7 [ SE 4 S0 R A AR A AL TR il D 0] BORCHL, £
Il fits 5 2R G 5 SR N Wi 2 BE 8 A O i i P Al OGR4 %, TR I ORAIE T 9 T R 22
KEEIR: OCRBAR; SeRiHA: MRERSE: RN a7 E 52950k, LBt

Research on the accommodation of photovoltaic power considering storage system
and demand response in microgrid

PENG Zheng, CUI Xue, WANG Heng, ZHOU Bin
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: In the case of the rapid development of distributed photovoltaic, the absorption of photovoltaic power has
become an issue of concern. This paper establishes a microgrid system containing photovoltaic, energy storage system
and demand response. The primary target is to maximize the absorption of photovoltaic power, and also considers
minimizing the cost of power using. It sets several constraints for the objective function, including power balance,
reliability of the microgrid, power bound of energy storage system, demand response and limit of photovoltaic output. In
order to analyze the effects of energy storage and demand response on the absorption of photovoltaic, it sets four scenes
including not considering energy storage system or demand response, only considering energy storage system, only
considering demand response, considering both energy storage system and demand response. It uses the modified MICA
to solve the problem of too many constraints. By comparison, it finds that using energy storage system and demand
response can improve the absorption of photovoltaic power and also ensure the economic benefits at the same time.
This work is supported by National Natural Science Foundation of China (No. 51177112).
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Fig. 1 Structure of microgrid
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Table 1 Coefficients of energy storage system
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Fig. 3 Photovoltaic output and daily load curve
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Table 4 Results of dispatching optimization under four scenarios

5t WK HE/MW T MFHRMW Wiy HL LR/ MW VG JEARIENZR /% H b o 2 {8
1 10.4 -10.6 99.1 59 460 60.09 -29.54
2 9.2 -9.7 91.5 54870 64.91 -48.03
3 10.4 -10.6 81.0 48 600 71.58 -60.07
4 9.2 -104 76.5 45910 77.98 ~72.46

6.2.1 it BE R G R b

XTLGIR 5 1 AIG 5% 3 AT, Sl RE RGORTU
WY FRIGARTE 40 2 A 561D 60.09%42 =i 1) T 71.58%,
MK HL P9 R i P e A JER S 1 99.1 MW B3] 1 81.0
MW, It FE 9 FH MRS 1) 59 460 TR 3 T 48 600 JG,
R RE RGN S T LI M Is AT 15
1.086 J7 TGS o Tk bttt 2 Al st 4 R, 7
I RAMMa SO, i e RGO T 6k
THARZE I T I sk, RSB 64.91% 58 w3 T
77.98%. {H 2 fifife RGN IE RIS AT 72— %
A, PG B A RE R GURE SO PR RS 3R = i i AT
SIS S 7SI A

fhsca, —AMHEBERIA, RSN
HLE DL 5 TR o

=5 BEERF R BLER

Table 5 Charging and discharging results of energy storage system
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Table 6 Results of demand response
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Fig. 4 Photovoltaic output and daily load curve before and after
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